Frequent silencing of the GPC3 gene in ovarian cancer cell lines.
GPC3 encodes a glypican integral membrane protein and is mutated in the Simpson-Golabi-Behmel syndrome. Simpson-Golabi-Behmel syndrome, an X-linked condition, is characterized by pre- and postnatal overgrowth as well as by various other abnormalities, including increased risk of embryonal tumors. The GPC3 gene is located at Xq26, a region frequently deleted in advanced ovarian cancers. To determine whether GPC3 is a tumor suppressor in ovarian neoplasia, we studied its expression and mutational status in 13 ovarian cancer cell lines. No mutations were found in GPC3, but its expression was lost in four (31%) of the cell lines analyzed. In an of the cases where GPC3 expression was lost, the GPC3 promoter was hypermethylated, as demonstrated by Southern analysis. Expression of GPC3 was restored by treatment of the cells with the demethylating agent 5-aza-2'-deoxycytidine. A colony-forming assay confirmed that ectopic GPC3 expression inhibited the growth of ovarian cancer cell lines. Our results show that GPC3, a gene involved in the control of organ growth, is frequently inactivated in a subset of ovarian cancers and suggest that it may function as a tumor suppressor in the ovary.